American adults frequently do not receive recommended health care. The extent to which the quality of health care varies among sociodemographic groups is unknown.
T he quality of American medical care falls short of expectations. 1, 2 We have previously reported that U.S. adults receive about half of recommended health care services. 3 How much variation is there among population subgroups in the likelihood of receiving needed care? Previous studies have found that patients who are women, older, members of racial and ethnic minorities, poorer, less educated, or uninsured are less likely to receive needed care, largely as a result of lack of access to care (determined by whether an encounter with a health care provider occurs), rather than a deficiency in the quality of care (determined by whether the encounter is necessary and provides the recommended service). [4] [5] [6] [7] [8] [9] [10] [11] Previous studies have focused on a narrow set of quality indicators and conditions in selected populations and have had a limited ability to adjust for the range of factors associated with poorer quality. Few studies have examined quality across the continuum of care for multiple conditions.
To address these issues, we assessed the quality of care in a large, community-based sample of patients who had made at least one visit to a health care provider in the previous two years. Using data from medical records and patient surveys, we measured technical process quality (whether patients were offered recommended services) across a broad spectrum of care for the leading causes of death and disability, while controlling for multiple sociodemographic characteristics and other determinants of quality. We examined the relationship between patients' characteristics and several domains of quality.
Me thods
The methods of recruiting participants, performing measurements, and collecting data have been described previously 3,12-14 and are summarized here.
Recruitment of Participants
Between October 1998 and August 2000, we telephoned persons who had participated in a random-digit-dial household survey conducted by the Community Tracking Study (CTS) in 12 large metropolitan areas. 3, 15 The participants answered questions about their experiences with the health care system and gave us written informed consent to obtain photocopies of their medical rec-ords from all health care providers seen in the previous two years.
Among the 20,028 adults in the starting sample, 2091 (10 percent) were ineligible, primarily because they had left the area. Among the 17,937 eligible adults, 13,275 (74 percent) participated in the survey. Of these, 863 (7 percent) had not visited a health care provider in the previous two years. Among the 12,412 participants who had made a visit, 10,404 (84 percent) gave oral consent and 7528 of these (61 percent) gave written informed consent for us to obtain their medical records. Among those who gave written consent, we received at least one record for each of 6712 participants (89 percent). We received 84 percent of the records of participants for whom we had consent forms. We received all records for which we had consent forms for 4612 persons (69 percent), and all but one record for 1547 persons (23 percent).
We included in the study all persons for whom we had at least one record (37 percent of the eligible sample). The participants reported having seen from 1 to 17 different providers (average, 2.6) during the previous two years.
Development of Quality Indicators
RAND's Quality Assessment (QA) Tools system contains 439 indicators of the quality of care for 30 medical conditions and preventive care. The indicators represent care for the leading causes of death, disability, and use of inpatient and outpatient services. 14 Four nine-member, multispecialty expert panels chose the indicators, using the RAND-UCLA modified Delphi method. 16 We classified indicators a priori according to the type (acute, chronic, or preventive) and function (screening, diagnosis, treatment, or follow-up) of care. The indicators are available at www.rand.org/ health/mcglynn_appa.pdf and in the Supplementary Appendix, available with the full text of this article at www.nejm.org.
Data Collection
Using computer-assisted abstraction software, 20 trained registered nurses abstracted data from photocopies of participants' medical records of tests, treatments, use of inpatient and outpatient services, and other clinical events to determine whether the participant was eligible for care as listed in the QA Tools indicators and whether the indicated care had been received. The average interrater reliability was substantial at three levels: presence of a condition (κ = 0.83), indicator eligibility (κ = 0.76), and indicator scoring (κ = 0.80). 17 For 22 of the indicators, the survey data augmented scores based on medical records. Data on the respondents' age, sex, race or ethnic group, education, income, health status, and health insurance status were obtained from the CTS.
Statistical Analysis
We used SAS software (version 8.2) for all statistical analyses. 18 Aggregate scores for overall quality, as well as for type and function of care, were calculated by dividing the total number of instances in which care was received by the total number of instances in which a participant was eligible for the recommended care in that category. The results were adjusted with sampling and nonresponse weights.
To estimate the independent effects of individual characteristics, we entered age, sex, race or ethnic group, education, annual household income, health status, and health insurance status into a logistic-regression model as mutually exclusive categorical variables. Covariates included the numbers of acute conditions, chronic conditions, outpatient visits, and hospitalizations during the study period. Odds ratios were transformed into adjusted proportions. 19 We conducted a number of sensitivity analyses to test how robust our findings were to modeling assumptions, selection of indicators, and rates of nonresponse. We constructed models using indirect standardization to adjust for differences in the likelihood of receiving indicated care, as well as models that excluded variables for use of inpatient and outpatient services and models that controlled for the number of providers and the interaction between utilization and number of providers. None of these analyses changed the direction or significance of any reported results.
We also created an overall quality subscore from indicators supported by randomized, controlled trials. The main findings with regard to age, sex, race or ethnic group, income, and health insurance status persisted, although not all were statistically significant, perhaps because of power limitations. To investigate whether the selection of indicators might explain differences in quality according to race or ethnic group, we performed subgroup analyses on those indicators for which there were previously noted racial or ethnic disparities. 4 Participants were more likely than nonparticipants to be white, older, female, wealthier, better educated, sicker, and more frequent users of health care services (see the Supplementary Appendix). We used two logistic regressions to model nonresponse. The first used data from the CTS to predict the rate of nonresponse to our survey; the second used survey data to predict failure to receive medical records. The predictor variables were sex, education, race or ethnic group, income, community of residence, self-reported health status, and utilization of inpatient and outpatient servic-es. Because the adjusted and unadjusted results were similar, we pre sent only the results adjusted for nonresponse. Table 1 presents the characteristics of the study participants. Overall, participants received 54.9 percent of recommended care (Table 2) . Women received a higher proportion of recommended care than men (56.6 percent vs. 52.3 percent, P<0.001). Quality-of-care scores declined with age (57.5 per- cent for those from 18 through 30 years of age vs. 52.1 percent for those 65 years of age or older, P<0.001). Participants with annual family incomes over $50,000 had quality-of-care scores that were 3.5 percentage points higher than those with incomes of less than $15,000 (P<0.001). The overall quality-of-care score was 3.5 percentage points higher for blacks than for whites (P<0.001) and 3.4 percentage points higher for Hispanics than for whites (P<0.001). The scores of Medicare beneficiaries were 3.2 percentage points higher than the scores of those without health insurance (P = 0.03). Table 3 presents the results according to the type of care. Women had higher scores than men for preventive care (57.8 percent vs. 50.1 percent, P<0.001) and chronic care (57.9 percent vs. 54.5 percent, P = 0.01) but lower scores for acute care (51.9 percent vs. 58.4 percent, P<0.001). Adults under 31 years of age were significantly more Participants 31 through 64 years of age received significantly better chronic care than those under 31 years of age (57.3 percent vs. 50.9 percent, P<0.001). Blacks had higher scores for chronic care than did whites (61.3 percent vs. 55.4 percent, P<0.001). Those with annual family incomes of at least $15,000 had significantly higher scores for preventive care (P<0.001) than those with lower incomes. Women had higher scores than men for screening (56.7 percent vs. 42.9 percent, P<0.001) but lower scores for treatment (56.0 percent vs. 59.3 percent, P = 0.001) ( Table 4 ). Younger and wealthier participants also had higher scores for screening, but younger participants had lower scores for follow-up than older participants. Blacks had higher treatment scores than whites (64.0 percent vs. 56.3 percent, P<0.001), and Hispanics had higher screening scores than whites (55.9 percent vs. 51.6 percent, P = 0.02). The principal advantages for Medicare beneficiaries were in diagnosis and treatment.
R esults
We conducted a number of sensitivity analyses to examine the associations between race or ethnic group and quality of care. First, when we confined our analysis to 33 indicators with known previous process-quality disparities favoring whites that were taken from the Institute of Medicine report Unequal Treatment, 4 the results for race or ethnic group were reversed (53.4 percent for blacks vs. 56.0 percent for whites), although the difference was not statistically significant. Second, we examined the influence of the rate of medical-record nonresponse (i.e., the absence of permission to release medical records). Scores for medical-record responders and nonresponders were not significantly different for five of the nine indicators that did not require review of medical records; for the remaining four, the medicalrecord responders' scores were higher by about 6 percentage points. Stratifying this analysis by race or ethnic group did not reveal a different pattern for blacks and whites. Finally, we calculated how low the quality-of-care score for black nonresponders would have to be for whites to have an advantage of 15 percentage points, a level of disparity commonly noted in the literature. 4 If we made the response rates of blacks equivalent to those of whites, all new black respondents added to our analytic pool would have had to fail to receive all indicated care for which they were eligible to produce this level of disparity.
Discussion
We have previously reported that Americans receive about half of recommended health care and that there is remarkably little geographic variation in this rate. 3, 20 The present study demonstrates that the differences among population subgroups in the quality of health care, even when they are statistically significant, are small in relation to the gap between actual and optimal performance. These results underscore the profound and systemic nature of the quality-of-care problem. The variation in findings according to the type and function of care points to the complexity of the relationships between patients' characteristics and the quality of health care, making it difficult to draw conclusions about how well any group is treated on the basis of quality-of-care measures confined to any single area.
For example, we found that although women, overall, received better care than men, they had higher scores for preventive and chronic care and lower scores for acute care. One possible explanation for this difference is that women establish routine care-seeking behavior early in life by undergoing regular Pap-smear tests, receiving prenatal care, and managing well-child care in the family. The lower scores we observed among women for acute care and treatment-related care are consistent with the literature on disparities in health care between men and women. 21 Overall, the proportion of recommended care that was received declined with age. This trend was particularly strong for preventive care services: the score for those under 31 years of age was nearly 10 percentage points higher than the score for those 65 years of age or older. Perhaps the trend occurs because as people age, they become eligible for more screening procedures that occur at various intervals and that may involve different physicians and, as a result, more complex patient-tracking systems are required. In contrast, the score for follow-up care was 22 percentage points higher for the oldest participants than for the youngest. This difference may reflect greater aggressiveness among both older patients and their physicians in pursuing problems once they have been identified. We found that health insurance status was largely unrelated to the quality of care among those with at least minimal access to care. Although having insurance increases the ease of access to the health care system, it is not sufficient to ensure appropriate use of services or content of care. Indeed, within systems where access to care is more equitable, disparities in quality due to race or ethnic group or to other characteristics are often reduced or even reversed, but substantial gaps between observed and optimal quality remain. 22, 23 In the United Kingdom, with universal coverage, a study using our methods found that the overall proportion of recommended health care that was received was similar to what we have reported. 24 Our finding that blacks had higher scores than whites for the quality of health care, even when other sociodemographic characteristics, health status, and use of inpatient and outpatient services were controlled for, is at odds with many other published studies. We considered a number of possible explanations for this result. First, we examined whether we were measuring different dimensions or indicators of quality than had previously been studied. When we confined our analysis to indicators used in previous studies that demonstrated racial or ethnic disparities, we observed a trend toward better care for whites than for blacks. Previous studies focused on invasive and expensive procedures, such as kidney transplantation and coronary-artery bypass graft surgery, rather than on the more routine care that dominates the QA Tools indicators. There is some evidence that the gap between whites and blacks is narrowing, even for these expensive procedures. 25 Thus, what is measured affects the conclusions one might draw, but the overall differences between groups are small.
Next, we considered whether nonresponse bias might explain the findings. It is possible that experience with and attitudes toward the health care system -including communication problems and mistrust -might deter members of some racial or ethnic groups from obtaining care. This factor might have skewed the composition of our sample of patients who had to have made at least one visit to a health care provider in the previous two years. [26] [27] [28] In contrast, differ-ential rates of response to requests for medical records seem unlikely to explain the findings, because there was little difference according to race or ethnic group in the pattern of results for the small set of indicators that could be scored without referring to medical records. Overall, nonresponse bias could easily explain the small advantage observed for blacks. However, for nonresponse by blacks to have produced the magnitude of disparities commonly found in previous studies, nonrespondent blacks would need to have had implausibly low (near zero) quality scores.
To make our findings more concrete, we constructed profiles of two hypothetical patients. According to our study, a 50-year-old white female college graduate with private health insurance and a household income above $50,000 would receive 56.7 percent of recommended care. In comparison, a 50-year-old uninsured black man with less than a high-school education and an income under $15,000 would receive 51.4 percent of recommended care (P = 0.02). Although the difference between these two hypothetical persons is significant, the gap between the care each of them receives and the standards of good practice is substantially larger than this difference and is probably much more clinically important.
We have not yet estimated the clinical significance of the deficits we observed, but Higashi et al., 29 who have developed a similar method of evaluating the quality of care delivered to vulnerable eldery persons, have established a link between mortality and scores on a comprehensive set of process measures. In that study, 18 percent of participants who received care better than the median (a group that had average scores of 62 percent) died within three years, as compared with 28 percent of participants whose quality scores were below the median (average score, 44 percent). We previously showed that the proportion of recommended care received was 19 percentage points higher for patients with controlled hypertension than for those with uncontrolled hypertension. 30 The differences between the scores for any subgroup and the optimal quality of care far exceeded those thresholds, whereas the differences between subgroups did not.
Our study is one of the most comprehensive to date of the relationship between individual sociodemographic characteristics and multiple domains of the quality of care. Nonetheless, it has some limitations. We have discussed the poten-tial for nonresponse bias above. In addition, the data obtained from medical records may differentially underrepresent quality in some circumstances as a result of incomplete or inadequate documentation by providers. A study comparing standardized patient reports and the medical record estimated that the medical record ranges from underrepresenting the quality of care by about 10 percent to overrepresenting the quality of care by about 6 percent; therefore, we do not think that poor record keeping adequately explains the observed widespread shortfalls. 31 In addition, our inclusion criteria may have excluded the most vulnerable populations, such as those without telephones or those who had not seen any health care provider in the previous two years.
To make substantial improvements in the quality of health care available to all patients, we must focus on large-scale, system-wide changes. Our previous study of the quality of care delivered in the Veterans Affairs health system illustrates some of the potential for improvement. In that system, with one of the country's most mature electronic medical-record systems, decision-support tools at the point of care, automated order entry, routine measurement of and reporting on quality, and financial incentives for performance, we found that participants received 67 percent of recommended care, 32 a considerably better rate than the 55 percent observed in the current study.
We have previously shown substantial deficits in the quality of care nationally and in metropolitan areas with very different market profiles. 3, 20 In this study, we have now shown that individual characteristics that often have a protective effect do not shield most people from deficits in the quality of care. As the Institute of Medicine has concluded, 2 problems with the quality of care are indeed widespread and systemic and require a system-wide approach.
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